Release of prostaglandins and monohydroxy and trihydroxy metabolites of linoleic and arachidonic acids by adult and fetal aortae and ductus arteriosus.
The conversion of arachidonic acid (20:4) to prostaglandins by vascular tissue is important in the adult because of the antithrombotic effect of prostacyclin and in the fetus because of the vasodilatory effect of prostaglandin (PG) E2 on the ductus arteriosus. We have shown that vascular tissue converts various polyunsaturated fatty acids to monohydroxy and trihydroxy metabolites derived from hydroperoxides, which may be involved in regulating prostaglandin synthesis. We have now measured the amounts of these hydroperoxide metabolites, as well as those of prostaglandins, released from slices of rat, rabbit and bovine aortae, as well as from fetal calf aorta and ductus arteriosus. The major oxygenated polyunsaturated fatty acid metabolite formed by rat and bovine blood vessels was 6-oxo-PGF1 alpha. Fetal calf aorta and ductus arteriosus produced about five times as much 6-oxo-PGF1 alpha as adult bovine aorta. Much smaller amounts of the cyclooxygenase products, PGE2, 12-hydroxy-5,8,10-heptadecatrienoic acid, 11-hydroxy-5,8,12,14-icosatetraenoic acid (11-hydroxy-20:4), and 15-hydroxy-20:4, were released by aortae. Small amounts of the lipoxygenase product, 12-hydroxy-20:4, were also detected. Substantial amounts of free and esterified monohydroxy and trihydroxy metabolites of linoleic acid (18:2) were detected, especially in rat and rabbit aortae. Rabbit aorta, which had low cyclooxygenase activity, formed more oxygenated 18:2 metabolites than 20:4 metabolites. Indomethacin did not inhibit the formation of the 18:2 metabolites, indicating that cyclooxygenase was not involved. Neither exogenous 13-hydroxy-18:2 nor trihydroxyoctadecenoic acid was incorporated to a large extent into lipids from vascular endothelial or smooth muscle cells, suggesting that the esterified 18:2 oxygenation products had arisen mainly via direct oxygenation of lipids.